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Review

Three general components of the work...

> Hire FTE for water resource data
management

» Compile and organize available data

» Analyze existing hydrologic and
hydrogeologic data



Review

Board approved WRTAC/staff
recommendations (12/06)

Funds transferred to B&D budget (2/07)

Staff (w/ HR) developed description of water

resource data manager position, advertised, and
Interviewed (2/07 — 5/07)

—> Mr. Scott Sandberg hired 6/07



Review

v Staff began identifying, compiling, and
organizing available data (1/07)

v Staff developed SOW tasks to analyze and
evaluate data and reviewed drafts with
WRTAC (2/07 —6/07)



Update

Entry of data from hydrogeoloqgic studies

 Contracted with Emery & Garrett Groundwater,
Inc. and GeoTrans, Inc. to provide data in
digital format from a combined total of ~148
hydrostudy reports these companies had
submitted to the County since the 1980s

e County staff converted ~15 hydrostudy reports
(from other contractors) into digital format

e All hydrostudy data added to database (7/07)



Update

Hire independent consultant to analyze and
assess hydrologic and hydrogeologic data

o Staff worked closely with County Procurement
Office

« Time issue — RFP process would extend project well
iInto 2008 (beyond WRTAC and BOS terms)

e Identified existing WMCOG contract with national
engineering / environmental firm (CH2M Hill) that
County could “ride” by way of WMCOG agreement
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Update

(Contracting continued)

Comprehensive Watershed Management Plan
project (“CWMP” - funded w/ EPA grant) on
approximately parallel track time-wise

CH2M Hill had resources to accomplish both
scopes of work and, therefore, the work was
combined into 1 contract which was signed In
early August



Update

(Contracting continued)

« Contract deliverables and invoicing divided into
*hydrologic assessment” and “watershed
management” parts

o As part of contract, County staff would compile
available data from multiple sources and
conduct initial phase of statistical analyses on
major data sets



Update

(Contracting continued)

 All data and initial analyses by County provided
to CH2M Hill for their review in early
September

« CH2M Hill currently conducting additional
analyses and evaluation/assessment of hydrologic
and hydrogeologic conditions



Update

Advantages of this contracting approach:

Allows for schedule that completes hydrologic

assessment before end of 2007 (during BOS and
WRTAC terms)

Efficiency of managing 1 contract vs. 2 separate
contracts
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Update

Synergy of analyzing and conducting
*hydrologic” and “watershed” work in close
sequence. Promotes more complete
understanding of the water resources system
and results in better final products for
Loudoun County.
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Summary of Combined Tasks

1. Compile available data from multiple sources

2. Hydrologic data analyses — (precipitation; stream
flow and water quality; wells, groundwater levels,

and quality; on-site sewage dlsposal baseline and
assessment of conditions)

3. Presentations to WRTAC, LWMSSC, and TLUC
and report (draft and final)

Continued...
12



Summary of Combined Tasks

Characterize watershed conditions and identify
focus areas

Develop watershed management goals and
approaches

Evaluate County’s planning and implementation
framework and develop basic watershed
Implementation plan

Presentations to WRTAC, LWMSSC, and TLUC
and report (draft and final)
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owchart of Combined Contract Tasks

Comprehensive Watershed Management Plan
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2007 2008

General Task

Develop work scope and contracting

Identify / compile available data

Enhance data management system

Hydrologic data analyses and report

Characterize watersheds

Develop focus areas / management goals

Develop watershed management program

Evaluate planning / implementation framework

Develop basic implementation plan

Final report

— On-going activity
v Report deliverable and presentation
e Workshop
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PROVISIONAL

Data Management RESULTS

Water Resources Data Management
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B n

5851.txt - Notepad

Data management

=B

PROVISIONAL
RESULTS

File Edit Format View Help

COOPID,WBANID, Prelim, ¥ear .month, day, Tmax, Tmin, Tobs, Tmean, cdd, Hdd, Prcp, snow, snwd, meantmean, meanTm:|
owTmin, sumcdd suded SUMPrCp, SUMSnow

ax, meantmin, i ghTmax,

44 5851 99999

445851, 9099,
445851, 90550,
445851, 99990,
445851, 99990,
445851, 99990,
445851, 99990,
445851, 00500,
445851, 00000,
445851, 00050,
445351, 99959,
445351, 99959,
445351, 99959,
445851, 99959,
445851, 99959,
445851, 99959,
445851, 99959,
445851, 99959,
445851, 00550,
445851, 00050,
445851, 90550,
445851, 99990,
445851, 99990,
445851, 99990,
445851, 99990,
445851, 00500,
445851, 00000,
445851, 00050,
445351, 99959,
445351, 99959,
445851, 99959,

11943, 08,7, 74,48, 48, 61,0,
,1048,08, 8, 76,48, 62,62, 0,
,1048, 08,0, 77,60, 60,69,4,
,1048,08,10,78, 54, 58, 66,
,1948,08,11, 74, 56, 60, 65,
,1948,08,12, 80,60, 64, 70,
,1948,08,13,72, 60,62, 66
,1948,08,14, 78, 58, 58, 68
,1948,08,15,75, 56,60, 66
,1948,08,16,79, 60,62, 70
,1948,08,17,78, 58, 60, 68,
,1948,08,18,72,60, 60, 66,
,1048,08,19,76, 60,64, 68,
,1948,08,20,75, 60,62, 68,
,1948,08,21,75,57, 62, 66,
,1948,08,22,77, 62,68, 70,
,1948,08,23,78, 68,68, 73
,1948, 08, 24,73, 64, 66, 60
,1948,08,25,78, 64,64, 71,
,1048,08, 26,82, 64,68,73,8
,1048,08, 27,93, 68,70, 81,1
,1048,08,28,04,70,72,82,1
,1948,08,29,90,70,70,80,1
,1948,08, 30,388, 64,64, 76,1
,1948,08,31,80,64,64,72,7

1948, 08,1, 39950, 9509, 00959, 50999, 5555, 03999, 999. 99, 9999, 5, 99999
119483,08,2,73,63, 64,68,3,0,1.26,0, 0
,1948,08, 3,80,62,64,71,6,0,0.40,0,0

.15948,08,4,72,64,66,68,3,0,0,0,0
1‘348 08,5,70,62,64,66,1, 0,1 50,0,0
.1548,08,6,70,62,62,86,1,0 0,0
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Each set of new or updated data
requires reformatting and checking
for completeness and accuracy
before entry into database

E3 Microsoft Excel

Compilation26_applying station_average.xls

fie Edt Vew Inset Fomat Toos Data  Window Help  Adabe PDF

445851, 99999, ,1948,09,1,70,45,45,58,0,7,0.10,0,0
445551,90000, ,1948,00,2,70,45,47,58,0,7,0,0,0 NEER SQAY § BR-<C v- -8 2] @)oo - @), a -1 .
445551,90000, ,1948,00,3,72,44,49,59,0,6,0,0,0
445851, 99999, ,1948,09,4,80,49,55,65,0,0,0,0,0 3 2 *a A G & . HEE.
445851,908503, ,1048,08,5,78,55, 58,67,2,0,0.15,0,0 E 1 - £ =IF(ISBLANK(D12921) §112921 JF [012921="NA" §112921 D12921))
A B C D E G L M N ]
1 |Date_PPT Manth Lincoln MtWeather SteringRCS ThePlains |Dulles Average . Lincoln  MiWeather | SteringRCS ThePlains Dulles
12902 June 25,1971 ] 0 0 i i 0.00 0.00 0.00 000 000 0.00
12903 June 26,1971 & i 0 i i 0.00 000 0.00 000 000 0.00
12904 Juna 27,1971 ] i i i i 000 000 000 000 000 000
12905 June 28,1971 ] ] 0 i i 0.00 0.00 0.00 000 000 0.00
R aW Data 12906 June 29,1971 ] 0 0 0 0.0 0o 0.0 0 0 00
12907 Juna 30,1971 5 14 i i i 0% 140 000 03 000 000
. 12908 June 1,1972 ] ] 02 024 i 0.1 0.00 020 0.11 024 0.00
12909 June 2,1972 ] i i i i 000 000 000 000 000 000
I eS 12910 June 3,1972 5 i i i i 000 000 000 000 000 000
12911 June 4,1972 6 03t 0 i 05 020 0.31 0.00 020 000 0.50
12812 June 5, 1972 ] 0 057 017 i 019 000 057 019 017 000
12913 June 6, 1972 5 i i 0 00 0o 000 000 001 000 003
12914 June 7,1972 ] ] 0.01 002 i 0.01 0.00 001 0.01 002 0.00
12815 June 8, 1972 ] i i i i 000 000 000 000 000 000
12916 June 9, 1972 5 i i i i 0.00 0.00 0.00 000 000 0.00
12817 June 10,1972 6 02 0 i i 0.0s 0.21 0.00 005 000 0.00
12918 Juns 11,1972 5 012 i i i 003 012 000 003 000 000
12919 June 12,1972 5 043 i i i 011 0.43 0.00 011 0.00 0.00
12520 June 13,1972 E 005 0 0 044 012 0.5 0.00 012 000 044
Refo rm atted 12921 Juns 14,1972 E i 034 0z o001 016 0.00 031l 016 027 00
12922 June 15,1972 ] ] 0.04 01 i 0.04 0.00 0.04 004 010 0.00
. 12923 June 16,1972 & i 001 0 0o 001 000 001 001 0.00 002
12924 June 17,1972 5 018 03 053 037 0% 1@ 030 035 053 0%
Data FI I eS 12925 June 18,1972 5 0.3 0.05 02 0N 0.21 0.39 005 0.21 0.9 0.1
12926 June 19,1972 & i 012 021 i 0.08 000 0.12 oge 021 0.00
12927 Juna 20,1972 5 11 001 0 D& 042 110 001 042 000 055
12926 June 21,1972 5 0% 0.59 04 1067 498 8.2 059 498 040 1067
12929 June 22,1972 5 128 767 048 19 535 128

7B 535 10.48 1.96
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PROVISIONAL
Data Management

RESULTS
Loudoun County Water Resources Data Model

Analyses and Results
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Initial Data Analyses

Types of Data Analyzed

Precipitation

Streams — stage/discharge and water quality
Groundwater — wells, quantity, and quality
On-site sewage disposal systems

Other data for overall assessment of conditions
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Examples of Initial
Data Analyses

All example results are preliminary
and subject to revision
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Precipitation

National Climatic Data Center

 Five stations: Mt. Weather (1948+), Lincoln
(1930+), Sterling RCS (1977+), Dulles Airport
(1963+), and The Plains in Fauquier County
(1954+)

US Geological Survey

e Two real-time stations: Lovettsville &
Limestone Branch (both 2002+)
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Precipitation
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PROVISIONAL

Precipitation RESULTS
Lincoln Mt Weather | Sterling | ThePlains Dulles
Total # days reported in POR 27577 20,852 10,468 18,564 14,214
# Days with zero precipitation 20,770 14,663 7,032 12,909 9,708
# Days with precipitation 6,807 6,189 3,436 5,655 4,506
% Days with zero precipitation 75.3% 70.3% 67.2% 69.5% 68.3%
% Days with precipitation 24.7% 29.7% 32.8% 30.5% 31.7%
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Precipitation

PROVISIONAL
RESULTS

Annual Precipitation (inches)
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PROVISIONAL

Precipitation RESULTS
Average Monthly Precipitation for Station POR
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PROVISIONAL

Precipitation RESULTS
Annual Precipitation for Station POR
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PROVISIONAL

Preci pl tation RESULTS

Maximum Daily Precipitation for Station POR
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Precipitation

Daily Precipitation Totals (inches) by Year

Entire Period of Record

Lincoln |MtWeather| 5terlingRCS | ThePlains| Dulles

Median 40.55 40.50 40.97 41.63 39.78
Max B0.22 B2.53 62.18 53.71 £29.04
Min 20,35 2436 32.23 26.98 28.92
Std Dev B.95 746 7.7 7.08 6.44
Skewness 0.20 0.42 0.77 0.33 0.67

Selected Common Period 19772001

Lincoln |MtWeather| SterlingRCS | ThePlains| Dulles

Median 39.43 43.01 40.47 42,22 41.37
Max B0.22 59.70 59.04 58.42 51.68
Min 2386 2616 3223 26.93 31.51
Std Dev 7.39 7.29 7.09 775 563
Skewness 0.54 0.24 0.85 -0.0z2 0.09

PROVISIONAL
RESULTS
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PROVISIONAL

Preci pl tation RESULTS

Deviation of Cumulative Annual Totals
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PROVISIONAL

Preci pl tation RESULTS

Precipitation Exceedance using Daily Data By Station
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Stream Stage-Discharge

Stream flow at ten gaging stations

Three long-term

Seven since 2001

Dally flow and 15-minute real time data
Baseflow and low flow calculations

Calculations of groundwater recharge
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Stream Stage-Discharg

Legend
@ USGS Stream Gages

Streamficw station

£ Fundet by Lowdour So 8 USGE
A Funded ty Loudoir Co & DEQ
& Fundec oy DEQ

Rain gage

B Fundec oy Loudoun Co. & 15GS

Observation well
@ Funded by Loudoun Co. & USGS
® Fundac oy USGS & DED

@ Funded ty ICPRE, OEQ & USGS




PROVISIONAL

Stream Stage-Discharge RESULTS

4-Sep-07
USGS Stream Flow
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PROVISIONAL

Stream Stage-Discharge RESULTS

01644280  BROAD RUN MNEAR LEESBURG, Vi

Minimum daily flow

| 5th percentile

10th percentile

25th percentile

Median

| 75th percentile

| 90th percentile

| 95th percentile

|
L
L
L
L
| | |

| | | | | i aximum daily flows
L |

| | | Years of record

January 750 s7z| 126 24| 343 58.9 | 515 | 625 | 855 | 4
February 871 10.0| 12.4| 167 43.1 | 79.6 | 358 | 528 | 285 | E
March g.69| 27.1| =a33.8| 435 o024 238 | 53g | 577 | 995 | 4
April 16.7 | 23.5| 25.2| 474 743 228 | 612 | 702 | 1,320 4
May 14.8| 219 25.7| 336 69.9 | 245 | 431 | 857 | 1,160 | 4
June 10.4| 12,0 17.8| 305 7L 127 | 227 | 400 | 540 | 4
July 260 3.58| 7.36| 186 427 | 80.2 | 216 | 518 | 607 | 4
August 1.64| 1.85| 292 10.3| zz2.7| 55.0 101 | 117 | 136 | 4
September 3.16| 3.36| 3.57| 425 25.0 | 75.0 | 251 | 644 | 870 | 4
October 421| 650 =41 162 275 76.1 | 146 | 265 | 525 | 3
November 3.73| 32.81| 406 30.6| 869 238 | 383 | 508 | 556 | 4
December 6.27 | 13.3| 17.3| 302 050 | 191 | 418 | 508 | 790 4
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PROVISIONAL

Stream Stage-Discharge RESULTS

On-line Streamflow Duration
01638350 SOUTH FORK CATOCTIN CREEK AT ROUTE 698 NEAR WATERFORD, VA
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PROVISIONAL

Stream Stage-Discharge RESULTS

Mean Monthly Streamflow
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Stream Stage-Discharge

LISGS Real-time Streamflow

15-minute readings

Start Date 1119/06
£nd Date 08M16/07
Mumber of Days 270
Readings per Day 120
Number of Stations 10
Mumber of Readings 324 000

PROVISIONAL
RESULTS
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PROVISIONAL

Stream Stage-Discharge RESULTS

Real-Time Data for Example Two-Day Period
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PROVISIONAL

Stream Stage-Discharge RESULTS

Baseflow Separation

Flkea

Catoctin Creek at Taylorstown Baseflow
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PROVISIONAL

Stream Stage-Discharge RESULTS

Baseflow Statistics

Previously Published Current Calculations using DFLIOW3
- Mean | - - . - e
Statien | o Period of| Se r;"s'"f:r ® | Drainage | base n?i ;31:: B::‘I;::'I;:': Straam SR FED’:,‘:' Days i | 7oz inaE) '1':':35':'
| =tatie g i Pl chargs el I, HAE) | L i . Siatian_t . [ft3is)
Lol woard R Cygues  [FTER M2 LT;I Historic | Historic Index =ages record [FEAM | CUTENL s et
:'|"|E!|' Run near Frior o 2003
ggl = 1 57 73 52 | o 0.93 ey R 5 1825 | 103
LELLEL At i jsar | PR 1 13, 575 | oE2 | o 0.93 Finey Run 163890 | Lo | 182 3
Souih For 2003-
o N
Caiociin 1E3835C | agpy — 5
Nort Fork | yesgazp | 209 | ga2s | 0se
Casociin 2007
o o 73
1638450 |C30CUN Cresk at 157384 | cR . 395 s0.5 | & 23 0TS Catociin 1e3sasn | V5 12z | am 053
Ta!f':"ﬁ'l:".\'l 2007
Potomac River Prior to
1643585 [Tributary Mo 1 near | 71200 | PR e 238 o1 | oo 185
Luckests ==
Limesions o | 200 | Lo | . e
e 1esasan | o | 1828 43
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1643700 | g 1267-34 | CR 22 a7 £ 0.7 .91 ameburgy | 1649700 | oops [ 14974 4ss 0.02
Norih Fark Goose ] . s
1643800 |Cresx at Routs 722 F:f'gf':' =R g 24 11 | o034 E;f;_ E’_:_H 1623305 ‘EEJ:I':{ 1825 | 207
near Lincaln = .
1643as0 |Sooor CrERk A Fioe | em @ 27E 138 12 29 0.3z
Litie Rlver naar Frior o
1B43368 | g jza7 | FR e 477 2% 2.1 s a1
Beaverdam 2003-
e rre b e
. 16a3880 | Lo | 1825 | o3
tga3zep |TONSE BAnCn neE) PN | on . 5.6 0 0
1gadgpp 0058 CrE2kNEar | 4oy 20| o 33z 191 12 2t n.91 GO0s2 CIEER | yesgpon | 1511 | ssaze | ina 197
"7 |Leesburg : - - - [Lessburg) - 2007 :

7Q10 - Seven-day, consecutive low flow with a ten year return frequency; the lowest stream flow
for seven consecutive days that would be expected to occur once in ten years.
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PROVISIONAL

Stream Flow and Recharge  resuuts

22-hdaw0y
Fitting Recession Index for Recharge Calculation
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PROVISIONAL

Stream Flow and Recharge  resu.ts

16 — : :
Estimated County-Wide
| Average Groundwater
—_ Recharge by Season

— 12 (Calculated from Available

b Stream Flow Data)
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PROVISIONAL

Stream Flow and Recharge  resu.ts

Average Calculation of Recharge from Streamflow

TE':‘“- :'f Annual Average A"?“:ﬂ:%‘ﬂ‘ve'?ﬂe
Mame Abbhreviation | Site no s for Entire ar hecen
- Complete s 2002-2005
_ Record (in/yr) A
Record {infyr)
south Fork Catoctin oF Cat 1528350 2002 1267 1267
Maorth Faork Catactin MF_Cat 16284220 2002 12.36 1236
Catoctin Cat 1528450 1972 10.249 1179
Finey Run Finey 162RE50 2002 13.72 1372
Limestone Branch Lirme 1643550 2002 12.6R 12kE
Maorth Fork Goose Creek MNF_GC 1643305 2002 1412 1412
Beaver Darm Creek Beaver 1643350 2002 13.52 1362
Goose Creek .
tMiddleburg) SC_Middle 1643700 1970 12.449 1491
Goose Creek (Leesburg) | GC_Lee 1644000 1930 926 1176
Broad Fun BR 1644280 2002 3.1 3.71
Average 11.99 1263 43




PROVISIONAL

Stream Flow and Recharge  resuuts

Estimated Recharge in Watersheds with
Multi-Year Stream Flow Records
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PROVISIONAL

Stream Flow and Recharge  resu.ts

Calculation of Recharge Previously Published

Published Recharge Estimates
The USGS has published recharge estimates at selected sites imn Loudoun County.
Calculations were performed using partial records (PE) using 9 to 11 stream flow
measurements and from complete records (CR) where longer term gaging stations had
been established. Published data appear 1n publications Hayes, 1991 and Nelms, et al.
1977.
Published USGS Calculations using RORA
Peric | Site | Effective Effective Days | Efective
Station Stafi - 4 of — h Period of achar Period of in rach
number | ZHAHON NamE o yp '-E:: ,3”%'& recond rechargs record Recor Ef ,':"-EE
reco o {imfyr} LnyT) d Unayry
- =iney Fun Friar =
103588 | near to | PR | =a7 e | 1825 | 13wz
Lovettsvills 1987 =
153848 | Catoctin Cresk | 1873 | A 1673 N .
. ot Teyiorstown | 84 | CR | 818 1073-84 0.04 ooy | 12782 [ 10.20
yq-r | Goose Cresk I .
182370 | near 1967- | cr | 1072 1087-84 | 1312 1967- | qa074 | 1248
0 54 2007
“iddieburg
184400 | Goose Cresk | 1831- | 2 . 1811- | g -
, near Leasburg | 34 | CR 78 1031-84 281 sooy | 35428 [ o263
Overall the published effective recharge values in 1984 are less than those calculated 45
using the RORA program. The reason 1s likely the methodology used.




Stream Water Quality

DEQ Data available for 142 sampling stations in

Loudoun County and contributing watersheds.

- 162 Parameters
- 88,000+ Individual analyses

19 stations have long sampling records and were
chosen for further analysis.

Analysis Includes:
Summary Statistics
- by Site
- by Month
- by Analyte
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Surface Water Quality PROVISIONAL
' . RESULTS
Sampling Sites: DEQ

Legend

©  DEQ Stations - All Stations

© DEQ Stations - Long records
D Loudoun County

| | BEAVERDAM CREEK
|| cATOCTIN CREEK

| | cuBRUN

| | LOWER GOOSE CREEK/LITTLE RIVER

| | MIDDLE GOOSE CREEK/PANTHER SKIN CREEK
| | NORTH FORK GOOSE CREEK

| | POTOMAC RIVER/BROAD RUN

| | POTOMAC RIVER/LIMESTONE BRANCH

|| POTOMAC RIVER/PINEY RUN/DUTCHMAN CREEK
| | SUGARLAND RUN

| | UPPER BULL RUN/LITTLE BULL RUN
| | UPPER GOOSE CREEK

Streams

e s Viles
0O 2 4 8 12
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PROVISIONAL

Stream Water Quality RESULTS

Summary Statistics for DEQ Surface Water Quality Data
) Standard Coeff. of o . Lower Upper Interquartile Stnd.
ParameterName Count Mean Median - o Minimum Maximum  Range ) )
deviation variation quartile  quartile range skewness
Feld Turbidity (NTU)lf 1100 13.74 6.20 53.14 387% 0.83 1540 1539.17 3.93 10.8 6.87 307.61
Specific Conductance (uS/cm)fi 1659 206.40 171.00 120.57 58% 311 1893 1861.9 135.2 235 99.8 61.1711
BOD5 DAY (mg/L)] 2981 2.39 2.00 2,57 107% 0.04 54 53.96 1 2 1 152.092
COD (mg/L)ll 2145 13.23 11.00 11.34 86% 0 181 181 7 16 9 121.035
pH (standard units)f 1950 6.97 7.04 0.63 9% 0 10.28 10.28 6.69 7.39 0.7 -24.7585
Tot. Akalinity as CaCO3 (mg/L)l 1955 51.51 42.00 30.27 59% 0 321 321 30 66 36 28.409
Total Residue (mg/L)l 2101 153.22  127.00 102.37 67% 0 2167 2167 102 177 75 159.905
Total Nitrogen (mg/L) 550 1.28 1.23 0.48 38% 0.18 3.21 3.03 0.92 1.56 0.64 5.43584
NH3-N Total (mg/L)| 4585 0.25 0.10 1.06 428% 0 225 225 0.04 0.1 0.06 299.447
NO2-N Total (mg/L)]| 4120 0.06 0.01 0.49 830% 0 28 28 0.01 0.02 0.01 1225.59
NO3-N Total (mg/L)]| 3541 118 0.95 1.27 107% 0 27 27 0.49 15 1.01 139.759
Total Kjeldahl N (mg/L)l| 4122 0.78 0.40 3.56 458% 0.01 183.9 183.89 0.3 0.6 0.3 978.755
NO2 and NO3 N-TOTALJl 1048 113 0.98 0.87 77% 0.02 9 8.98 0.55 15 0.95 34.7571
Total Phosphorous (mg/L P)ji 3344 0.11 0.10 0.18 161% 0.01 438 4.79 0.05 0.1 0.05 311.426
Dissolved PO4 (mg/L P)j] 1392 0.22 0.03 5.42 2510% 0 202 202 0.02 0.06 0.04 567.392
Total Organic Carbon (mg/L)] 2201 6.31 5.10 4.52 72% 0 62 62 3.66 8 4.34 75.8208
Total Hardness (mg/L CaCO3)fi 1804 72.98 60.50 41.00 56% 0.45 523 522.55 47 89.55 42.55 47.477
Dissolved Calcium (mg/L) 37 15.14 14.00 9.84 65% 1 45.6 44.6 9.6 16.8 7.2 3.03151
Total Chloride (mg/L)ll 1567 17.64 11.50 22.06 125% 0 295 295 8.2 18.2 10 90.0417
Total SO4 (mg/L)]| 1487 15.95 14.30 8.57 54% 0 144 144 111 19 7.9 70.6968
Total Huoride (mg/L) 399 0.18 0.12 0.13 72% 0.03 0.6 0.57 0.1 0.2 0.1 13.4323
Dissolved Silica (mg/L) 511 12.52 12.60 3.80 30% 21 40 37.9 10.1 15 4.9 5.16463
Dissolved Arsenic (ug/L) 29 0.75 0.21 1.48 198% 0.1 5 49 0.1 0.4 0.3 5.86973
Total Arsenic (ug/L) 306 3.78 2.00 3.39 90% 0 11 11 1 5 4 7.96366
Total Cadmium (ug.L) 319 7.48 10.00 4.16 56% 0 32.99 32.99 25 10 75 -0.2731
Dissolved Chromium (ug/L) 29 253 0.10 9.48 374% 0.1 50 49.9 0.1 0.18 0.08 10.6447
Total Chromum (ug/L) 392 11.40 10.00 10.23 90% 0 50 50 10 10 0 24.6907
Total Coppeer (ug/L) 390 13.33 10.00 11.46 86% 0 99.99 99.99 10 10 0 29.1161
Total Iron (ug/L) 132 484.00  350.00 380.48 79% 70 3010 2940 263.96 612.5 348.54 14.4879
Dissolved Iron (ug/L) 29 197.76  100.00 370.14 187% 15 2030 2015 85 174 89 10.3262
Dissolved Lead (ug/L) 29 0.61 0.10 152 250% 0.1 5 49 0.1 0.1 0 6.0425 48
Total Lead (ug/L) 373 8.06 8.00 10.25 127% 0 164.9 164.9 3 10 7 80.6338




PROVISIONAL

Stream Water Quality RESULTS
Box-and-Whisker Plot:
DEQ Stream Samples DO by Month
Jan | | o -—II i |___u',,,
Feb - ([ }—
Mar ——— R -
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PROVISIONAL

Stream Water Quality RESULTS

Normal Probability Plot
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PROVISIONAL

Statistical Analysis of DEQ Sediment Samples RESULTS
Count Mean Median S;?/?:t?c;g Minimum Maximum Range SSI;[:\?V(:]aersds ?(tjrntgzzs
Arsenic 155 7.49 5.00 9.402 0.9 50 49.1 17.68 29.59
Berylium 122 3.92 5.00 1.787 0.52 10 9.48 -2.42 -0.33
Cadmium 155 2.59 1.00 2.396 0.06 10 9.94 1.13 -3.78
Chromium 155 27.09 25.80 12.911 7.4 75.1 67.7 8.15 8.63
Copper 154 23.94 20.85 14.029 45 88 83.5 9.02 12.30
Lead 154 21.21 14.55 25.893 4.4 286 281.6 37.76 182.93
Manganese 76 708.40 670.00 319.175 105 1730 1625 2.58 1.30
Nickel 154 14.47 14.00 6.953 21 42 39.9 3.74 2.79
Silver 79 444 5.00 1.394 1 5 4 -7.71 4.68
Zinc 155 61.22 59.40 30.669 7 240 233 9.23 20.43
Antimony 65 9.65 5.00 7.981 5 32 27 5.02 1.57
Aluminum 65 13650 13200 4525.450 4800 24200 19400 0.76 -1.15
Selenium 121 2.27 1.00 4.304 0.9 34 33.1 23.44 68.49
Thallium 121 5.06 5.00 2.332 1 22 21 14.84 52.10
PCP (ug/kg) 86 81.64 80.00 39.945 0.01 190 189.99 -0.29 0.48
Aldrin (ug/kg) 116 30.97 20.00 35.904 0 120 120 4.35 -1.01
DDD (ug/kg) 82 102.19 50.00 440.307 0.1 4030 4029.9 33.20 149.87
DDE (ug/kg) 82 51.64 48.50 32.813 0.1 110 109.9 0.86 -2.08
DDT (ug/kg) 82 51.58 43.00 32.017 0.1 100 99.9 1.26 -1.98
Dieldrin (ug/kg) 86 48.48 30.00 36.629 0.1 120 119.9 151 -2.72
Endrin (ug/kg) 86 131.51 70.00 538.662 0.1 5055 5054.9 34.81 160.92
Toxaphene (ug/kg) 82 290.98 170.00 305.965 1 1000 999 5.75 2.37
Heptachlor (ug/kg) 86 29.05 20.00 28.262 0.1 100 99.9 4.04 0.67
Total PCBs (ug/kg) 85 208.58 89.00 253.679 1 1000 999 6.06 4.25
Atrazine (ug/kg) 41 0.03 0.00 0.045 0 0.1 0.1 2.84 -1.13 o1
Mercury 146 0.26 0.30 0.127 0.06 0.96 0.9 9.04 19.04




Groundwater and Wells

Two Sources of Groundwater Well Data:

= Health Department Data
e Qver 19,000 total well records

e 16,000+ records with “Active” or “Installed”
status

= County Hydrogeologic Study Requirement
« 163 hydrogeologic study reports submitted
since mid-1980s
o ~ 2000 total test wells

 Most hydrostudy test wells are included Iin
Health Dept. records
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Legend
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O Hydrostudy Wells
Bedrock Geology
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PROVISIONAL

Groundwater and Wells RESULTS

Types of Analysis:

= Comparison of HD dataset to Hydrostudy dataset

= Historical Trends in Well Data
« Well Depth by Year
o Static Water Level by Year
e Dry Holes

= Well Yield characteristics from Hydrostudy Data
* Yields

» Specific Capacity
e Transmissivity

o Storativity

* Yield Zones

= Well Data by Rock Classification 54
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PROVISIONAL

Groundwater and Wells RESULTS

1000 16
Total Number of Reported Dry Wells by Year as

a Percentage of Total Wells Drilled

E 3 Reported Dry Holes
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T
0]
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PROVISIONAL

Groundwater and Wells RESULTS

Graphical Analysis of Physical Data
Airlift Yield by Rock Class (Hydrostudy Data)
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PROVISIONAL

Groundwater and Wells RESULTS

Normal Probability Plot
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PROVISIONAL

Groundwater and Wells RESULTS

Specific Capacity by Rock Class (Hydrostudy Data)
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PROVISIONAL

Groundwater and Wells RESULTS
Depth of Primary Yield Zone
by Rock Class (Hydrostudy Data)
aneovs | —— [ oo =
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Groundwater Quality

Groundwater Quality Samples from

Health Department Permitting Requirements:

« Samples reported from over 4,700 wells
98 Analytes per sample

« More than 200,000 individual Analyses
 Only 25 of 98 analytes had >1% detections
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PROVISIONAL

RESULTS
Summary Statistics for Groundwater Quality Results from National Testing Laboratories.

Count Mean Median (CEmElIE Star_ldgrd Minimum Maximum Range UL Stnd..
mean deviation skewness kurtosis

pH* 1799 7.58 7.60 7.54 0.70 5 12 7 15.39 36.04
Alkalinity 1800 106.4 100.0 96.5 53.38 6.2 1100 1093.8 95.81 717.59
Calcium 1475 28.1 25.0 23.4 24.33 1 630 629 189.12 2071.77
Chloride 1800 8.1 2.5 4.8 16.26 2.5 440 437.5 228.02 2538.41
Aluminum 1795 0.19 0.05 0.09 0.49 0.05 9.7 9.65 159.92 1085.66
Fluoride 1795 0.33 0.25 0.28 0.37 0.25 8.3 8.05 199.12 1691.53
Iron 1460 2.13 0.98 0.84 3.13 0.01 32 31.99 55.33 145.68

Magnesium 1475 8.48 7.10 6.84 5.64 0.002 56 55.998 36.69 78.14
Manganese 1458 0.14 0.11 0.07 0.15 0.002 2 1.998 51.51 182.34
Nitrate 1474 0.90 0.25 0.42 1.94 0.25 29 28.75 101.94 523.74
Sulfate 1475 13.3 10.0 8.8 27.13 2.5 660 657.5 245.29 2431.15
TDS 1793 132.6 120.0 119.2 77.84 2 1600 1598 116.28 809.31
Turbidity** 1789 16.29 5.00 4.79 43.31 0.05 1000 999.95 187.88 1589.77
Zinc 1793 0.014 0.002 0.004 0.10 0.002 3.6 3.598 456.33 7315.99
Sodium 1474 9.56 7.00 7.57 9.65 0.5 140 139.5 91.67 437.66
Copper 1794 0.011 0.002 0.003 0.09 0.002 3.3 3.298 478.52 7589.63
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Legend

NTL Nitrate Results
@ Above Detection Limit

O Above MCL (10 mg/L)
Highways

Streams
Watersheds
:] Beaverdam Creek
C] Broad Run
I sui Run
:] Catoctin Creek
:] Clarks Run
D Cub Run
:] Direct to Potomac
D Dutchman Creek
C] Limestone Branch
[ 7] Lower Goose creek
:] North Fork Catoctin Creek
:] North Fork Goose Creek
D Piney Run
:] Quarter Branch
:] South Fork Catoctin Creek
C] Sugarland Run
[ ] Upper Goose creek
|:| Towns

N T T \iles

Locations of groundwater samples with results above detection and MCL: Nitrate 63
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Symbols for each Piper Diagram:

mapping unit plot closely | Median Values by Geologic Map Unit
on Piper diagram,
indicating that samples
collected in each
mapping unit have
similar water types.

Legend

Swift Run
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On-Site Waste Disposal Permit Types
Permit type (VDH-defined) Permit type description
1. Conventional (Septic with Gravity) Septic tank with traditional gravity fed drainfield.
2. Conventional (Pump) Traditional septic tank with above grade drainfield, pump required.
3. Alternative Dispersal System Only Non-traditional dispersals, such as drip irrigation, mounds, peat, etc...
4. Alternative Pretreatment System Pre-treatment units required prior to dispersal.
5. Alternative Discharging Discharges to sewage treatment plants. Tracking numbers will be "PSTP".
6. Commercial/Class 5 Well Systems permitted by state as Class 5 injection wells.
7. Pump & Haul No dispersal system. Tank is pumped.
8. Experimental Aquarobic Mounds
9. Conditional Conditions placed on system, such as water conservation devices.
10. Privy No dispersal.
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B 3 Alternabive Diapersal Systern Only
® 4 Alternabive Prelreatment Systam
w5 Aharnative Dischargeing
® & CommercaliClass B Wall
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On-Site Sewage Systems

Permit Type (VDH-defined) Frequency
1. Conventional (Septic with Gravity) 11393
2. Conventional (Pump) 1569
3. Alternative Dispersal System Only 310
4. Alternative Pretreatment System 601
5. Alternative Discharging 37
6. Commercial/Class 5 Well 2
7. Pump & Haul 65
8. Experimental 40
9. Conditional 33
10. Privy 85

PROVISIONAL
RESULTS
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Total Systems and System Types for
On-Site Waste Water Systems

800 —

Onsite Type
Conventional Septic

| B Cconventional w/pump
[ Atternative Dispersal
[ Alternative Pretreatment
600 — I /\tcnative Discharge
[ ]cClassVv Injection Well

Pump and Haul

L ] Aguarobic Mounds

| | conditional
] Privy —
B —_——
N —

S e B B B B B |
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

Distribution of system types prior to 1998 may nobe accurate as those records have not yet been \eal.

Low total system numbers in 1995-1996 due to papeecords yet to be entered into digital database. 68




Initial Data Analyses

Other Preliminary Data
for Assessing Water
Resource Conditions
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Loudoun County, Virginia
Impervious Surface Analysis

s,_""*- ' :
B o 1 ﬂ ﬁ” |

2001 USGS NLCD Impervious Surface
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Impervious Cover and
Population
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Stream Assessment Studies

Legend
REAT_coG
RSAT_Cstegory

A oo
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Conventional Drainfield Potential
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Legend

Sails: Groundwater Recharge P otential
Mot Classiied
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Annual Water & Wastewater Reports prepared by by Draper Arden
Rates in MGD were calculated from Equivalent Residential Unit values
hitp-//www. daa_com/news/surveys_htm

LCSA | Leesburg | Purcellville RDHI-iJII:d Middleburg [ Hamilton | Lovettsville LDEEHDI
ERU 250 350 250 250 250 250 250
2000 10.400 3.837 0350 0.139 0.037 no data no data 148
2001 no data 483 0.340 no data no data no data 0.04% 2.2
2002 12.620 531 0.374 0.130 no data 0.131 no data 18.6
2003 13277 5.487 0.373 0.172 0206 0.130 no data 19.6
2004 13950 5.704 0480 0.588 0062 0125 no data 20.9
2005 14237 5.6359 0.598 0.293 0660 0.125 no data 21.6
2006 15.485 2.538 no data 0.142 no data 0150 no data 21.3

Eguivalent Residential User: COne equivalent residential water conneciion eguals total water
consumption per day divided by 250 gallons per day, except Leeshurg is 250 gallons per day.

2007 16.50 5.80 0.70 0.30 0.50 0.17 0.10 24.1
Estimate 77
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Waste Water Treatment Plants
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Community Well
gpd per acre
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Groundwater
Withdrawals from
Community Wells

(by subwatersheds
in gpd / acre)
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Residential Well
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